Calcium signaling in mouse oocyte maturation: the roles of STIM1, ORAI1 and SOCE.
Calcium handling is critical for the oocyte function, since the first steps of fertilization are dependent on the appropriate Ca(2+) mobilization to originate transient spikes of the cytosolic Ca(2+) concentration. It is well known that the Ca(2+) influx from the extracellular milieu is required to maintain this signaling in mammalian oocytes. However, the regulation of the Ca(2+) channels involved in this process is still unknown in oocytes. STIM1, a key regulator of store-operated Ca(2+) entry (SOCE), relocates in the mouse oocyte shortly after sperm stimulation, suggesting that SOCE is involved in the maintenance of cytosolic Ca(2+)-spiking in the fertilized oocyte. Here, we show that there is an up-regulation of the expression of STIM1 at the germinal vesicle breakdown stage, and this expression remains steady during following maturation stages. We found that oocytes express ORAI1, a store-operated Ca(2+) channel, and that ORAI1 expression level was stable during oocyte maturation. Immature oocytes showed no Ca(2+) entry and no increase in STIM1-ORAI1 colocalization in response to the store depletion induced by thapsigargin. On the contrary, in mature oocytes, STIM1-ORAI1 colocalization is enhanced 3-fold by depletion of Ca(2+) stores, enabling the activation of store-operated calcium channels and therefore Ca(2+) entry. Finally, the correlation between SOCE activation during the maturation of oocytes and STIM1-ORAI1 colocalization strongly suggests that ORAI1 is involved in the Ca(2+) entry pathway in the mature oocyte. SOCE up-regulation in the final stage of maturation is further evidence of a major role for SOCE in fully mature oocytes, and therefore in Ca(2+) signaling at fertilization.